Regulated compartmentalization of the putative DEAD-box helicase MDDX28 within the mitochondria in COS-1 cells.
We recently cloned a putative DEAD-box helicase MDDX28 and found that it was localized to the nuclei and mitochondria of COS-1 cells. The mitochondrial localization of MDDX28 is largely diffuse. We have, however, used immunofluorescence and immunogold cytochemistry to show that the MDDX28 protein is localized in a distinct mitochondrial subcompartment in 5-10% of COS-1 cells. This proportion increases to approximately 35% after treatment with ethidium bromide, suggesting upregulation following transcription inhibition. To our knowledge, this is the first example of protein relocation in the mitochondria caused by transcription inhibition. The mitochondrial subcompartmentation of MDDX28 was negatively affected by mutations in a RNA-binding domain and three basic domains previously shown to be important in transcription-dependent intranuclear localization. Furthermore, immunogold cytochemistry and fractionation of rat liver indicated that the protein is a part of an RNA-protein (RNP) complex interacting peripherally with the mitochondrial inner membrane. Our results reveal new principles for regulation of protein localization in the mitochondria and suggest parallels between the function of the MDDX28 protein in the nucleus and mitochondria.